]. Because the two-stage model and its extensions are complex enough to involve stochastic proliferation and differentiation of initiated cells and yet simple enough to be applicable to many data sets, this model has been suggested as the basic model for assessing risk of environmental agents (6).
To assess risk of environmental agents by animal carcinogenicity experiments in the past, statisticians would carry out trend tests to determine if the agents were carcinogenic. One well-known carcinogenicity test is the Armitage-Cochran test (1, 2) . Portier and Bailer (3) pointed out that such tests are subjected to serious biases when agents are toxic or when there are causes of death other than cancer. To correct for such biases, Portier and Bailer (3) (4) ], one may wonder if the method is robust and efficient under other realistic models of carcinogenesis. To answer these questions, we generated Monte Carlo studies of this test by using a two-stage model of carcinogenesis as described by Moolgavkar and Knudson (5) . The basic reason we used this model is that it has strong biological support [see Tan (4) ]. Because the two-stage model and its extensions are complex enough to involve stochastic proliferation and differentiation of initiated cells and yet simple enough to be applicable to many data sets, this model has been suggested as the basic model for assessing risk of environmental agents (6) .
We will briefly describe the model and how Monte Carlo data can be generated; we will then apply the 3-poly methods to the data. To assess the efficiency and robustness of the test, we will compute the Monte Carlo size and the power of the test. Finally, we will discuss the results and some of the issues relevant to the method.
The Model and Generation of Monte Carlo Data
To generate Monte Carlo studies, animal carcinogenicity experiments were carried out in which healthy animals were exposed to different dose levels of the carcinogen at to-0 and are followed up until time tM = tk.
In the group of animals exposed to the carcinogen with dose level z, let a,(jlz) and a2(jIlz) denote the numbers of animals which died at time j without and with cancerous tumors, respectively; similarly, in the group of animals exposed to the carcinogen with dose level z, let b1(z) and b2(z) be 
For j < t < j+1, the survival functions associated with cx0(tl z), P,0(tl s,z), and ko(tl z)
are given respectively by Bo(tli)
for j >i, and 
P2(jlz)= P {D E [j-1,j),T <jp 2 j-1, (8) rates at time t of the first event and the second event, respectively, for animals exposed to the carcinogen with dose level z. Let @(y,ws,t) = 4)(s,t) be the probability generating function of the number of initiated (9) cells (I cells) and cancerous tumor cells (T cells) at time t, given one initiated cel arising from a normal stem cell at time s. The twostage model ofcarcinogenesis specifies that (10) Ao(tlz)
= b1(z), and d1(tlz) = ds(Z)
we have
( 1 1) (3) derived the following X statistic: At + O(At). Given that a tumor cell divides during [t,t+ 1), we assume that at the end of cell turnover this tumor cell either gives rise to two tumor cells with probability aT(t) or dies with probability P T(t). For the Monte Carlo studies, we assume that YT (slt)=YT, aT(t)=aT, and P T (t)= T Then, as shown in Tan and Chen (9) , the probability that a tumor cell at time t will eventually develop into a cancerous tumor is given by q=1-(BT/aT). For the generation of data, we take q = 0.80.
Cancer parameters. Because mutations take place only during cell division, we will follow Chen and Farland (10) To model the proliferation and mutation of I cells, we followed Chen and Farland (10) to assume that for animals exposed to the carcinogen with dose level z, the probability that each I cell will divide during [t,t+ At) is y1(z)At +o(At) = (yO+y1z)At+o(At). Given that an I cell divides during [t,t+ At), we assume that at the end of cell turnover, this I cell will either give rise to two I cells with probability a1, one I cell and one tumor cell with probability PI, or die with probability V, (ai Tables 1 and 2 indicate that the decision reached by the 3-poly test is quite robust with respect to the toxicity of the carcinogen. This suggests that the 3-poly test has achieved its intended purpose for adjusting for the toxicity effects of the agent.
Conclusions and Discussion
To adjust for the toxic effects or competing death from the carcinogen, Bailer and Portier (1O) and Portier 4.:
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